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at Miami, Saline Co., Oct. 11, M)3(), Stri/cnnarh 204>i5; upper wooded 
top of limestone bluffs at east end of Hickory liidge, 1 mi. west of 
Delta, Cape Cirardeau Co., Xov. S, 1930, Sfryrriitarly 20788. 
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THK OSCILL.\T()RI.\CEAK OF SOFTHKIIN 

M.VSS.VCHFSETTS 

Fr.vxcis Dkouet 

{('onlinued from pa<ie 2/fl) 

PHORMIDIFM Kiitz. ex (iom., .Vnn. Sci. Jiat. VIJ Bot. 16: 15(> 

(1892).—The diffluence of sheaths in this genus is a character often of 
too (pialitativ'e a nature for the Ix'ginner to recognize at first sight. 
It is evidenced macroscopically, however, in the tenacious character 
of the plant masses; whereas species of Oscillatoria form plant ma.s.ses 
which are so fragile that they do not retain the original shape when 
lifted from the habitat, it is only rarely that the plant mass of a species 
of Phorrnidium breaks or loses form when lifted from its habitat. 
Micro.scopically the presence of amorphous jelly can be demonstrated 
easily by staining with dilute acpu'ous solutions of various dyes. A 
number of widely distributed species of this genus in North .America 
are omitted here becau.se of lack of specimens from southern Mas¬ 
sachusetts. .Among these are I*, jturpiird.sccn.s' (Kiitz.) (lom., P. 

(Ag.) Gom., J*. Tnlra.sri Gom., P. inundatum Kiitz. ex 
Gom., P. SrUdnIlianuni Gom., P. favcmnn (Bory) Gom., I\ suhfmcuru 
(Ag.) Kiitz. ex Gom., P. uncinatum (.Ag.) (*om., and P. pmieillatuni 
(lom. P. famnum as <listributed in Phyc. Bor.-.Amer. l(ir)2 is treated 
h(*re as P. aufumnalr. 



Kky ro Sim:cii;.s 


I. 


3'ricli(tnu'.'< toruloso, apices not (^alyptrate 
.•\. 'I'riclioines narrow floss than 4 yu in diainetor) 

1. Plant-nui.ss growing within tli(* .sheaths of other algae 

or small animals.- Stratum small, pale or yellowish 
hlue-gre(‘n, in fresh wat(‘r; filaments short (to 50 n 
long), straight, often ])arall(“l; sheaths u.sually entire¬ 
ly difflu(*nt or thin and hyaline, not coloring blue 
when treat(*d with chlor-zinc-iodine; trichomes pale 
blue-green, l.:i-2 n in diameter; cells as long as or 
twice as long as wide; protoplasm finely granulose; 
apical cell rotund above, rarely obtuse-conical. . . . 

2. Plant-mass not within the sheaths of other algae or 

animals 

a. Plants <jf salt or brackish water, rarely in fresh 

water; trichomes very small (le.ss than 2.5 m in 
diameter) 

(1) Stratum thin, rose-colored, in salt water; fila¬ 
ments loo.sely intertwined; sheaths thin or 
entirely diffluent into an amorphous mucus. 


P. mucicola 
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not coloring bine when treated with chlor- 
zinc-iodine; trichornes pale rose-colored, 
attenuate at tlu* apices, 1.7-2 in diameter; 
cells 2-7 fjL long; rarely (piadrate; protoplasm 

homogeneous; apical cell acute-conical. P 

(II) Stratum mucous, larnellose, yellowish or 

brownish-green, in brackish or hot water; 
sheaths hyaline, diffluent into an apparently 
fibrous mucus, not coloring blue when 
treated with chlor-zinc-iodine; trichornes 
bright blue-green, variously interwoven or 
parallel, attenuated at the apices, 1.2-2.ii fi 
in diameter; cells subquadrate, 1.2-‘i /u long; 
protoplasm not granulos(q apical cell acute- 

conical . 

b. Plants of fresh watcn*; trichornes larger (2.5-4 /i in 
diamet(u).—Stratum thin-laminose, mucous, 
bright blue-green; sheaths diffluent into an 
amorj)hous mucus, not coloring blu(' when 
treated with chlor-zinc-iodine; trichornes bright 
blue-gr(*(ai, straight or almost so, parallel or 
variously intricated, not attenuate at the apices, 
2.7-d..‘i in dianu'ter; cells cylindrical or barrel- 
shaped, (luadrate or twice as long as wid(‘, .4-7.S 
long; protoplasm (‘oarsely granuloscq 

cell rotund. 

B. Trichornes broad (more than 4 yu in diameter).—Plant- 

mass penicillate, attached l)y a basal stratum in fresh 
water, the free portion (‘longate, gelatinous, dark blue- 
green, yellowish-violet when dried; filaments more or 
less straight, parallel, closely agglutinated; sheaths 
often evident, mucous and usuallv entirelv diffluent, 
not coloring blue when treated with chlor-zinc-iodine; 
trichornes pale blue-green (yellowish-violet when 
dried), straight and often long-attenuate at the apices, 
0-.S.5 /i in diameter; cells quadrate' or long(*r than wide 
(rarely to half as long as wid(^), 4-11 fi long; protoplasm 
finely granulose; cross-wjdls never granulated; apical 
cell more or less acut('-(a)nical or cvlindric-conical. 



44ichomes not constricted at the' cross-walls, at least not 
torulose except in certain spe'cie's in which calyptras are 

A. 




Trichornes not conspicuously calyptrate; apical 
never enlarged and cai)itate 

1. Plant-mass violet, in fresh wat(*r; sheath material not 

coloring blue when treated with chlor-zinc-iodine.— 
Stratum membranaxa'ous, larnellose, blue-\4olet or 
blackish-violet above, gray-gre(*n beneath; fila¬ 
ments straight, paralh'l or int,(*rmeshed; sheaths at 
first thin, scarcely ('vident, lat('r entirely diffluent 
into an amorphous j(‘lly; trichornes straight and not 
attenuate, fragile, very slightly constricted at tlie 
cross-walls, 1.7-2 ^ in diameter; cells subquadrate 
or longer tlian wide, l.S-4.7 /i long; protoplasm not 
granulose; cross-walls not granulated; apical cell 
rotund, without calyptra. 

2. Plant-mass not violet 

a. Trichornes narrow (usually less than 4.5 m in 
diameter) 


/ 


. per.sicinu'ffi 


P. fragile 


P. molle 


\ tinciariutn 


P, luHdinn 
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(I) Stratum bright blue-green, membranaceous, 

expanded; filaments elongate, more or less 
straight, closely intermeshed; sheaths thin, 
diffluent into an apparently fibrous mucus, 
coloring blue when treated with chlor-zinc- 
iodine; trichomes bright blue-green, not at 
all or very sliglitly constricted at the cross¬ 
walls, often indistinctly articulated, at first 
straight then uncinate and attenuate at the 
apices, 1-2 ^ in diameter; cells 2.5-5 /x long; 
protoplasm homogeneous; apical cell often 
acute-conical, witliout calyptra. 

(II) Stratum lubricous, expanded, lamellose, up to 

3 cm. tliick, dirty green above, colorless be¬ 
neath; filaments flexuous, closely interwoven; 
sheaths well defined and papery, later difflu¬ 
ent into a tenacious mucus, coloring blue 
when treated with chlor-zinc-iodine; tri¬ 
chomes blue-green, straight at the apices, 
not attenuated, never constricted at the 
cross-walls, 2-2.5 m in diameter; cells longer 
than wide, 3.3-6.7 m long; protoplasm finely 
granular, the cross-walls marked with two or 
four granules; apical cell rotund, without 
calyptra. 

(III) Stratum blackish or brownish-green, expanded, 

membranaceous, coriaceous; filaments elon¬ 
gated, more or less flexuous, closely inter¬ 
woven; sheaths thin, distinct, or diffluent 
into an amorphous mucus coloring blue when 
treated with chlor-zinc-iodine; trichomes 
blue-green, not constricted at the cross¬ 
walls, briefly attenuated, 3-4.5 m in diam¬ 
eter; cells subquadrate to twice as long as 
wide, 3.4-(S /x long; protoplasm seldom granu- 
lose; cross-walls usually conspicuous, not 
granulated; apical cell acute-conical, with¬ 
out calyptra. 

(IV) Stratum blackish-green or blue-green, ex¬ 

panded, shining, thin but tough, fragile when 
dried, in fresh or somewhat brackish water; 
filaments elongate, rather flexuous, very 
closely interwoven; sheatlis thin and papery 
or entirely diffluent, coloring blue when 
treated with chlor-zinc-iodine; trichomes 
bright blue-green, slightly or not at all con¬ 
stricted at the cross-walls, straight and 
briefly attenuate at the apices, 3-5 in di¬ 
ameter; cells sub(iuadrate or shorter than 
wid(‘, 2-5 M long; protoplasm often granulose; 
cross-walls conspicuous, never granulated; 
apical cell obtuse-conical, without calyptra. P. 
b. Trichomes broad (seldom found less than 4.5 /x in 
diameter) 

(I) Plant mass bright blue-green or bluisli-black, 

thick, compact, or rarely fasciculate-penicil- 
late and attached at the base, in fresh water; 
filaments more or less straight, fragile; 
sheaths thin, usually more or less diffluent 


P. tenue 


vnlderiaiium 


P. Coriurn 


papyraceum 
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into an amorphous mucus, not coloring blue 
when treated with chlor-zinc-iodine; tri- 
chomes blue-green, not constricted at the 
cross-walls, or only so at the apices, rarely 
here and tliere almost torulose, straight ami 
briefly attenuate at the apices, 4.5-12 n in 
diameter; cells longer or shorter than wide*, 

4-S /i long; protoplasm coarsely granulose; 
cross-walls conspicuous, usually ungranu¬ 
lated; apical c(41 briefly and scarcely attenu¬ 
ate, truncates with a slightly thickened outer 

membrane. l\ Jfetzii 

(II) Stratum expanded, bright blue-greeai, yellowish- 

green, or blackish, in fresh (and slightly 
brackish) water; filaments elongated, flexu- 
ous, variously interwovam; sh(‘aths firm or 
mucous and difllu(*nt, in some collections 
thick and lamellose, coloring blue wIhmi 
treated with chlor-zinc-iodine; trichomes 
bright blue-green, slightly constricted at th(‘ 
cross-walls, straight and not attenuate at the 
apices, 4 -() (-7) /i in diameter; cells 1.5-2. 7 m 
long; protoplasm usually rather coarsely 
granulose; (*ross-walls rarely granulatecl; 
apical C(41 rotund, its outer wall somewhat 

thickened. J\ anilnquuin 

1 richomes conspicuously calyptrate; apical cell in some 
species enlarged and capitate 

Cells of most trichomes of tluj plant-mass quadratic 
and shorten’ than wide.—Stratum (*x|)anded, fragile, 
dark blu(‘-green, often yellowish-browii, subaerial 
or aerial iii freshwater or secondarily brackish 
habitats; filaments straight, fragile, parallel, or 
variously intertwined; sheaths well defined, mucous, 
or diflliunit. into an amorphous jelly, never coloring 
blue wIk'u treated with clilor-zinc-iodine; trichomes 
blue-gr(‘en or olive-green, nev(‘r constricted at the 
cross-walls, capitate, bricdly attenuate and scarcely 
curvf'd or straight at tha apices, 4-7 /i in diameter; 
cells 2 5 M long; i)rotoplasm granulose; cross-walls 
treqiK'ntly granulated; apical cell enlarged, bearing 

^ a mor(' or less rotund calyptra. p, axituwnale 

C (*lls of most trichomes of th(‘ plant-mass (piadrate or 
longcn’ than wide.—Stratum membranaceous, coria¬ 
ceous, dark grecni or bright l)lue-gre<‘n, in salt 
wat('r; filaments straight or variously contorted, 
often parallel or intermesh(‘d; sheaths thin, often 
distinct and imbedded in an amorphous mucus, or 
as oft(Mi wholly diffluent, not coloring blue when 
treated witli chlor-zinc-iodine; trichomes bright 
blue-green (rarely l(*ad-colored in dried material), 
constricted at th(^ cross-walls, often distinctly toru¬ 
lose, straight and perceptibly long-attenuate at the 
apices, often almost caj)itat(', 2.7—5.5 fi in diameter; 
cells sulxiuadrate to twice as long as wide, li-U) n 
long; protoplasm finely granulose; cell-walls never 
granulat(Hl; apical cell obtuse-conical, bearing a 
d(‘j)iessed-conical calyptra. ]\ sHhun tubruyKiccutti 
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Phokmidium muck'OLa Xaiini. & HuIht in Huher-Pestaiozzi & 
Naumann, Bor. <1. <1. l)ot. (ies. 47 : 98, f. 1—0 (1929).—Thus far oh- 

.served in southern Massaeliusetts onlv in the slieaths of Microciistis 
aeruginosa 



Dr. G. Iluher-Pestalozzi ha.s oI)liginf;ly compared a 
<luplicateof the.secojid collection cited below with the original material 
of this species, which besidc's having been found at several stations in 
Europe has bc'en rej)ortc‘d by Rich from Kenya Colotiy in dourn. Linn. 
Soc. Zool. 38: 271 (1933). I shall treat spt'cimens from .Argentina in 
anothcT |)ublication. The triehomes in our material are pale blue- 
green and often give one reason to suspc'C’t that tlu'y are rod-shaped 
bacteria, though masses of trichonu's in tin* same Microey.stis colony 
have a definite l)lue-green color. In well delimited colonic's of Micro¬ 
cystis, the filaments occur in small nnmbers in the pcrij)hery of the 
jelly. A correlation apj)cars to exist betwc'cn the degree of diffluence 
of the sheaths and the number of Phormidium filaments present. In 
colonies which have become* almost (*ntirelv dissociated, the filaments 
are often more numerous than the Microcystis cells. Where many 
Phormidium filaments are pre.sent, the ec'Ils of Microcystis often con¬ 
tain neither conspicuous pseudovacuoles nor evident cell membranes 
and ac’cpiire the yellowish-green color a.s.sociated with the death of the 
orgaciisms. From similar ob.servations, the authors of the species 
supposed P. viucieola to be at least partially parasitic and ultimately 
to clause the death of the ‘host’ cells. Geitler in Rabcaih. Krypto- 
gamen-FI. 14 : 999 (1932) has ])ointed out that the death of the.se cells 
may be due to other factors and that the J^hormidium filaments may 
multiply and occujcy the entire jelly of the ‘host’ colony only becau.se 
the ‘host’ cells have. disapj>eared from it. Specimens .seen from the 
Lnited States: mass a cm ‘.setts: Falmouth: Cooname.sset Pond, 
Hatchville, //. Croasdair, 4 Aug. 1934 (D, F, X, S, 4', W ); Oyster Pond, 
A’. T. Pose, 17 June 193() (1), Huber-Pestalozzi); ‘Episcopal Ocean,’ 
A. Cohen, d- Drouei HHO, 12 Aug. 1930 (D). i.ndiaxa: with and sub. 
nom. Mieroeystis aenujinosa, Winona Lake, C. M. Palanr, 30 .\ug. 
1935 (D). MK'HKJA.x: McDonald Lake, Hastings, C. T. l'ffa,n/nez 
1(1, 4 .\ug. 1930 (1), F, T, Y, Herb. Univ. Mich., WIas(|uez). iowa: 
jdankton from Center laike, C. IF. PreseoflSlT, 10 July 1925 (I), F); 
Alillcr’s Bay, Lake Okoboji, Pre.seoff Aid, 30 June 1925 (D); Lake East 
Okoboji, PreM'ott A,)S, 24 June 1920 (I), i\, S). 

Piiou.MiDiu.M PEKSKT.NT’.M (Reink(*) Gom., .Ann. Sci. nat. VII Bot. 
16 : 104 (1892); Davis, Phyc. Bor.-.\mer. 29 : 1401 (1907), in certain 
.specimens distributed; Tildcn, Minn. .Alg. 1: 94 (1910), in part; Davis, 
Bull. r. S. Bur. Fi.sh. 1911(2): 798 (1913), in part.—/■’/>/. (J. If a 

normal constituent of the flora, rarely observed or rarely attaining 
conspicuous growth. Some duplicate specimens of the one collection 
cited below contain very litth* if any of this species; for cxam|)h‘, that 
in the Herbarium of W. R. Taylor consi.sts almo.st entirely ol Oseil- 
latoria laefeeircns. Three sheets of a collection, two in the Farlow 
Herbarium and one in the New AOrk Botanical Garden, ‘forming thin 





Rliodora 


I.IULY 


2 (;() 


layers on the j,dass of a marine aquarium, Woods Holl, Trclcasv, 28 
Sept. 1881,’ eoutaiu a small form with triehomes somewhat similar to 


1\ Ectorarpi (lom, Bull. Soc*. Bot. Fratie(‘ 46: 37 (1899), as deseriherl; 
hut the sheaths do uot eolor blue when tr(*ated with ehlor-ziue-iodiue. 
^I. Gomout apparently .saw a duplicate of this mat(“rial, for one sheet 
iti the Farlow Herbarium is annotated in Prof. Farlow’s haudwritiufj 
with an extract from a letter from Gomout in 1907: “Me parait uu 
petit Idiormidium voisiu de Ph. l'>ctocarpi (lom., Nostoc. Homo., 
mais la eouleur dilfereut.” I am uot in a position to place this mat(‘- 
rial with eertaiutv and therefore omit it here. One collection of I\ 
pcrtiiciuuvr. F.\i..M()rTii: in a jar in the Marine Iboloj^ical Laboratory, 
Wood’s Hol(‘, li. M. Ddi'i.s, May 1907 (Phyc. Bor.-.\mer. 1401, X, W. 
Y, in part; uot 4'). 

PiioKMiDit'M FicvciLK (MiMU'^fh.) (h;m., Auu. Sci. uat. VH Bot. 16; 
103, pi. iv, f. 13-1.”) (1892). [?] /'. of Hazeu, HnoDOK.t 26: 211 
(1924); Croasdale, hVesh Water Aljj. Woods Hole, Mass., 20 (193.5), 
in i)art, not Gom.—Apparently coufiiu'd liere to .saline and snb.saline 
habitats, ami often confused with /c/mc. The Fairlniven material 
is similar to that of a sjx'cimen det(‘rmim‘d by Gomout in the Farlow 
Herbarium, mai.vk: Seal Harbor, F. S. VoUntu IS(!7, .Inly 1891; tin* 
Penikese specimens are reft'rred her(‘ thonj^h many trichoim's in the 
masses have cells .somewhat longer than broad. Specimens seen: 
FAiHiiAVt:N: tide-])ools on Black Hock, IF. li. Taylor,'M .Inly 1917 (T); 
Sconticnt Point, Drouct 217U, 1 Sept. 1937 (D, F, X, S). go.snold: 
on rocks in a tide j)ool, Penikese Island, ./. Cohn, 10.Inly 19.34 (I), V); 
Botanical Snr\ey of Penike.se Island, 24 .Inly 1923 (W). 

PnoK.MiDUM MOLLE (Kiitz.) Gom., .Ann. Sei. nat. \'H Bot. 16: 10.3, 
pi. iv, f. 12 (1892).— Fiy. 7. Known from a single sp(‘cinuMi: nooKNF.: 
Iron Works Pond, F. 8. CoUias, 0 Aug. 1915 (X). 

PnoHMiDir.M Ti.vcTOHirM Kiitz. ex Gom., Ann. Sci. nat. VII Bot. 
16: 102, pi. iv, f. 11 (1892); Croasdale, Fresh Wat(‘r Alg. Woods Hole, 
Mass., 19 (1935). Authentic material: Babenh. Alg. 1994 (F); 
De sinaz., PI. cryptog. France, ed. 1, 1909 (F).—One eolh'ction: 
GosNOiJ): penicillate tufts attached to decaying sticks in a well-hole 
the water of which empties into Sheej) Pond, Cnttyhnnk Island, 

Drouct 1004, 1 -Inly 19.3() (T, I)). 

PnoHMiDir.M T.ruiDT'M (Kiitz.) Gom., Ann. Sci. nat. VII Bot. 16: 
105, j)l. iv, f. 17, 18 (1892). Authentic material: Desmaz., PI. ery])tog. 
France, ser. H, 129 (F).—Known from one statical: h'ALMOFTii: lining 
concrete tanks beneath benclies in greenhouse .south of railroad 

station. Woods Hole, Drouct 27 Aug. 19.3() (D, F, T, A ). 

Pnou.MiDir.M TK.vuE (Menegh.) Gom., Ann. Sci. nat. VII lk»t. 16: 
109, pi. iv, f. 2.3-2.5 (1892); XOtt, Phyc. Bor.-Amer. 13: 000 
at least in part; Tilden, Minn. Alg. 1: 98 (1910); Croasdale, Fresh 
Water .Alg. Woods Hole, Ma.ss., 20 (1935); not of Hazen, Huodoha 
26: 211 (1924). P. co/,c/a.s7/.s’.s*//aa./// of Croasdale, ibid. 19 (193.5), not 
West & West f., ex char. .VutluMitic material: BalK*nh. Alg. 208 (F), 
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1730 (F\ T).—Often seen in fresli water and very rarely in slightly 
hrackish water. Phvc. Bor.-Ainer. OOO eonsists of a considerable 

t/ 

number of species of algae not carefully dried and partially overgrown 
by fungi. The masses of triehomes purported to be P. trn,uc are at 
most in a juvenile state and are scarcely suffieiently large for critical 
study. Morphologically the triehomes seem referable rather to P. 
trnuc than to P. angnstisnmum as described. Specimens seen; 
F.\LMorTH: on sides of a watering-trough, Woods Hole, Droud 

o Aug. 1930 (1), F, S, T, Y). Oosxold: Deer Fond, Xonamesset 
Island, II. Croasdalc, 2 July 1934 (D, Y); pool, east shore of Naushon 
Island, C. P. Noft, 9 .\ug. 1S95 (W, Sj)rclm. vi(uicu)ii)] in fresh water, 
XaiKshon Island, C. P. Ao//, 9 Aug. 1895 (Phvc. Por.-Anier. 000, W, 


T Y 

y ^ y 


m mica). 


spi'cim. 

Phokmidhim valderianum Gom.,'^ Ann. Sci. nat. VII Bot. 16: 107, 
pi. iv, f. 20 (1892). Authentic material: Rabenh. Alg. 577 (F), 2458 
(F); Hauck & Richt., Phyk. univ. 29 (F).—In fresh water. In the 

authentic material cited above, in the many specimens of this species 
from Europe and America studied during preparation of this paper, 
and in Gomont’s illustration (loe. eit.) of this species, I have been 
unable to discover the constrictions of the triehomes as described by 
Copeland, Ann. Xew York .\cad. Sci. 36: 179 (1930). The material 
which Croasdale reported as ‘rare’ in Chara Pond near Woods Hole in 
her Fresh Water Alg. Woods Hole, Mass., 20 (1935), has been lost; I 
have not had the oj)portunity to examine it. The one collection seen 
lined a trough through which hot and cold water ran intermittently: 
FALMOUTH: Ice House Pond, F. T. Hose, 25 June 193(5 (D, F, T, Y). 

Phormidium Corium (Ag.) Gom. ex Ann. Sci. nat. VII Bot. 16: 


172, pi. V, f. 1,2 



Authentic material: Rabetdi. .\lg. 294 (F, T), 


392 (F).—Growing subaerially in leathery sheets, or in thick compact 
strata beneath the surface of fresh water. P. inmidatuin, P. papii- 
raeeum, and Symploca muralis are som(*times eonfu.sed with this 
species. Specimens seen: fairhave.v: lining walls of a cow-trough 
and well by Highway C east of Fairhaven, F. T. Hose (t* Drouet ISS.'t, 
18 July 1930 (D, F, T, Y). tisrury: on stones in springy margins of 
.south end of Lake Tashmoo, (J. I'elasquez Drouet 1804 , 21 July 

1930 (D, S). 

Phor.miuium pafyraceum (Ag.) Gom., .Ann. Sci. nat. VH Bot. 16: 
173, pi. v, f. 3, 4 (1892). Authentic material: Wittr. & Xordst., Alg. 
e.xs. 770a, b (F); Rabenh. Alg. 2089 (F); Hauck & Richt., Phyk. univ. 
223 (F).—Forming dark blue-green sheets in almost fresh water of 
high tide pools (diluted with rain water), or in comparable situations in 
which the salt content of the water is low. Specimens in herbaria 
come also from strictly freshwater habitats. P. papyraceuni is re¬ 
ported by Taylor, Rhodora 20: 212 (1924), from Penikese Island; 
unfortunately the specimen has been misplaced. Specimens seen: 

This name is incorrectly written 1\ valderianum (Delp.) Gom. in recent pliyco" 
logical literature. 
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Faiuhavkx: in tide pools, Scontieut Point, Drouet 1870, 1880, 

15 July 19d() (I), F, S, T, Y). 

PiiOKMiDHTM Retzii (Afi;.) (lOin. ex Ann. Sei. nut. VII Rot. 16: 
175, pi. V, f. ()-9 (1S92); Collins, Pliyc. Bor.-Ainer. 36: 1710 (1911); 
not of Croasdale, Fresh Water .‘Vlj;. Woods Hole, Mass., 20 (1955). 
Authentic material: Kiitz. Dec. 15 (F); Mou^;. & Xestl., Stirp. crypt, 
vo^eso-rhenanae 1575 (F).—One collection seen: k.asth.am: forming 
sheaths oji stalks of plants in shallow water, Great Pond, F. 8. Colliu.s, 

9 St'i)t. 1910 (Phyc. Ror.-Ainer. 1710, W, T, Y). 

PijouMioiLM .vMHicruM Goiii., Aiui. Sci. nat. \ II Hot. 16: 17S, pi. 
V, f. 10 (1<S92). Ljiii{il)n<t firmipltna of Nott, i^hyc. Bor.-Ainer. 30: 
1452a (1908); not of Setehell, i(lem 14521) (1908); not J. A^. ex Gom. 
Authentic material: Rahenh. Al^. 75 (F, T), 205 (F), 1950 (F); Wittr. 
& Xordst., Alg. (‘xs. 492 (F).—Specimens see?i, all apparently from 
fresh water: on stones in running water flowing from j)ond 

to the sea, ‘Megantic,’ Buzzards Bay, ir. a. Farlow, Aug. 1915 (F); 
on mud and dehris in shallow watiM*, Wood Pond, Woods Hole, 

Drouii 1107, 25 June 1954 (I), F, T, Y); ditch, Falmouth, C. P. Noft, 
20 July 1895 (W), July 1895 (Collins, X. .\mer. Alg. 12, I)), undated 
(Phyc. Bor.-Amcr. 1452a, not h, W, T, Y). 

PiioK.MiDii’M .At’Ti .M.NAi.i: (Ag.) Goiii., .Aiui. Sci. nat. VH Bot. 16: 
187, pi. V., f. 25, 24 (1892); (’roas<lale. Fresh Water .-\lg. Woods Hole, 
Mass., 20 (1955). P. fdrosum of (’ollins, Phyc. Jior.-.\mer. 34: 1852 
(1910), not Gom. Lytuihjia /lalidloiih n.sln Drouet,'^ Bot. Gaz. 96: 098, 
f. 5 (1954). Authentic mat(‘rial: Kiitz. Dec. 94 (F); Rahenh. Alg. 
2557 (F); Hauck & Richt., Phyk. univ. 255 (F).—Often develoj)ing 

on soil in and about temporary rain pools, rarely in suhaerial suh.saline 
habitats, and not .seldom appearing in .soil cultures. Specimens seen: 
EASTiiAM: forming a thiti glo.ssy coating on wall of a spring at high 

water mark, shore* of Salt Pond, F. 8. PolPms, 11 Sept. 1910 (Phyc. 
Bor.-;\mer. 1(552, W, T, \ ). Falmoi th: subae'rial on wet soil behind 
Zoology Building, Woods Hole, Drouet 100(1, 22 .Ang. 1950 (D, F, T, A ); 
in clay drain pipe Ix'side l''el Pond, Woods Hole*, Droud 118,1, 50 July 
1954 (D); on wet earth In greenhouse .south of railroad .station. Woods 
Hole, Drouet 1030, 27 Aug. 1950 (D); damp ground near a j)ump, 
Wooel’s Hull, W. .1. 8(t(‘li(’ll, July 1894 (W); on wet soil in greenhouse 
at railroad station, Falmouth, Droud 1036, 29 Aug. 1950 (D); in 

greenhouse by State Roael at Church Street, Woods Hole, Droud 10,10, 

20 Aug. 195(5 (D). 

PiiOUMiDiUM SUHMEMBRANACKi M (Ard. & Straff.) Gom., Ann. Sci. 
nat. VH Bot. 16: 180, j)l. v, f. 15 (1N92); Osterhout & Gardner, Phyc. 

13 Tlio TYPE material of tliis species, mihhoithi: Haluitonka, Drauet 9 Auk. 1928, 
in Herb. ¥, Drouet, should more reasonably be considered an ecoloKical or Krowth 
form of 1\ antumnalc than a species of Lyngbya. The shortness of the cells c<in easily 
be attributed to a high rate of cell division taking place in a rapidly developing plant 
mass. The trichomes in other respects appear to be identical with authentic material 
of P, autumnale. Thick and mucous sheaths are seen in oth(*r material of this sp(‘cies 
growing in almost or partially submersed habitats. 
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Bor.-Amor. 24: 11()2 (1904); Tilden, Alinn. Alg. 1; 104 (1010); (leitler, 
Ifahenh. Kryptogamen-FI. 14: 1023 (1932); Fremy, Mem. Soe. nat. 
Sei. nat. & math. Cherhonrg 41: 91 (1S34). Osrillaforia {(hcill(i.ria) 
.nthforulosa Farlow (as to speeimen.s, not a.s to name-l)earing synonym 
of Phorviidmmsuhtondofiuvi Breh.exGom.) apnd Tilden, IVIinn. Alg. 1: 
(S3 (1910); Farlow, Alar. Alg. New Engl., 33 (1891); not of Davis, 
Bull. U. S. Bnr. Fish. 1911(2): 797 (1913).—In a lett(‘r to Prof. Far- 

low presnmahly written in August, 1<S99, M. (Jomont sj)eaks of the 
former’s eolleetion from Eastport, Alaine, labeled OsrUlaria ftubloru- 
lom, a portion of which he e.xamined and returned:’'* “Votre plante 
est un Phormidinm, epais de 3-4 [x, a articles earre, a e.xtremite droite, 
avec nn eoiffe. Jl ressendile heanconp an Phormidinm snhmemhran- 
aceum 



jcill. Ardissone) et je erois (pi’on j)ent le reiinir a cettc 


espece dont je n’ai vn cpi’nn seni ('chantillon, ceini d’Ardissone.” 
This specimen and other New England material aj)j)(‘ar to he exactly 
similar in every morphological detail except range in size to Phyc. 
Bor.-Amer. 1162 from California, the apparent basis for the citation 
of this species from North America by Geitler, loe. cit., and by Frerny, 
loc. cit. The species is one of truly marine waters, often found mixed 
with other algae on jiiers, wharvc's, liarnacles, and rocks both between 
and below tide marks. Prof. Fremy has examined a portion of Far- 
low’s material of 0. suhiorvlom. Specimens seen from NOrth Aima'ica: 
m.xine: Eastport, IF. (}. Farlow, Get. 1875 (F, P, A'). m.\ss,\chu- 
HETTs: Aledford: F. S. CoUins, 21 Alay 1877 (N). Falmouth: on 
government wharf. Wood’s Holl, IF. 6'. Farlow, Ang. 1876 (F); on 
barnacles from planks. Eel Pom I, W oods Hole, IF. II. Taylor, 18 July 
1925 (T); on barnacles, bridge at entrance to Eel Pond, Woods Hole, 
IF. H, Taylor, 22 July 1921 (T); on pilings, P(‘nzanee Garage, Woods 
Hole, Drouct dlSt, 14 Ang. 1937 (D, F, N, S, W). Rhode isl.xnd: 
Newport, I. Holden., 9 Alay 1(896 (F). co.N.VKCTicrT: Black Rock, 
Bridg(‘port, I. Holden, 20 July 1892 (F, N). c.m.ieouxia : .Manu'da, 
IF. ./. I . Ofiterhonl d' N. L. (lardnrr, 26 S(‘pt. 1903 (Ph\(*. Bor.-.Amc'r. 

1162, T,V). 

OSClLLA'rORIA \5inch. ('x Gom., .Ann. Sei. jiat. \ H Bot. 16: 


19(8 (1(892). O.sciUaria of various authors.—One must be e.xei'cdingly 
careful, before determination of specie's in this and other genera is 
attempted, to exeinde material in the hormogonial condition. Often 
thin and mneons slu'aths are secreted about the hormogonia and giv^e 
the appearance of a |)hormidioid or lyngbyoid plant mass. With the 
trichomes broken into short se'gments, the chances of discovering the 
maturely develo|)ed apices become very rare.’^ 

M. Gomont’s letters to Prof. Farlow are to be found on file with other scientific 
correspondence of the latter in the Farlow Reference Library of Harvard University. 

Certain characters other than those employed in tliis paper have been suggested 
(see Geitler, Rabenh. Kryptogamen-Fl. 14. 1930-32) asliaving taxonomic importance 

in the genus Oscillatoria: the direction of rotation of the living trichomes, the refrac¬ 
tion of blue light by the cell-membranes or unstnm sheaths, the reversible vacuoliza¬ 
tion of the protoplasm (‘keritomy’), the presence of refractive accumulations >?sithin 
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Certain species often encountc'red in North America are here 
omitted from treatment because' of absence of preserved material 
from southern Massachusetts; amouff these are 0. mnrta Kiitz. ex 
Gom., 0. liniosa Ag. ex (iom., 0. ruri'iccps Ag. ex Gom., 0. ruhcscnia 
DC. ex Gom., 0. prolificd ((irev.) Gom., 0. A(]ardhii Gom., 0. animalis 
Ag. ex Gom., 0. chaliihva Mert. ex Gom., 0. Okeni .\g. ex Gom., (). 
ter (hr If or min Ag. ex (iom., and (). (irmiowidiia Gom. I have been 
unable to locate the material upon which Croasdale based her reports 
of 0. ni(jrd and (). (uu/vatissiuKt in Frc.sli ]\'dtrr AUj. M'ood.s* Hole, 
Mass., 17 (1905) and hence exclude' such reports from treatment here. 
0. suhulifoniiift of Hazen, UiiODOU.\ 20: 215 (1924), is considered in 
this paper under (). hreris var. ncdpolitdnd. 


Kky to Spkctks 

1. Forms with large tricliomes (G-OO n in diameter), the ma¬ 
jority of cells in the plant ma.ss less than 1/3 as long a-s wide 
A. Plants strictly of fresh water, rarely found in secondarily 

brackish water 

1. Cross-walls never granulated; apices of trichomes 

capitate or subcapitate 

a. Plant-mass dark blue-green; trichomes dark blue- 

green, straight, rigid, fragile, not constricted at 
the cros.s-walls, 16-6() (usually 25-50) m in diam¬ 
eter, at the apices somewhat attenuate and more 
or less uncinate, subcapitate and uncinate; cells 
1/4-1/11 as long as wide; protoplasm finely, often 
coarsely, granulose; apical cell convex, without 
calyptra. (). prince]>s 

b. Plant-mass dark blue-grcaai; trichomes bright blue- 

gn^en, often mixed sparingly with other algae, 
straight or subflexuous, here and there uncinate- 
spiraled, never constricted at the cross-walls, 

12—15 fx in diameter, at the apices briefly and 
often conspicuously attenuate-capitate, or trun¬ 
cate and uncinate or loosely terebriform; cells 
1/3-1/6 (usually 1/4) as long as wide, ‘2-A y. long; 
protoplasm finely granulose; cro.ss-walls con¬ 
spicuous, never granulated; membrane of the 
apical cell convex and .slightly thickened. (). jrrobosc-idea 

2. Cross-walls always granulated; apices of trichomes 

capitate only in O. (inguinn 

a. Stratum blackish-green; trichomes somewhat toru- 

lose, straight below but .somewhat spiraled and 
uncinate toward the apices, long and very slightly 
attenuated, not capitate, 9-11 y in diameter; cells 
1/2-1/6 as long as wide; apical cell rotund, with¬ 
out calyptra. 0. ornnla 

b. Stratum blackish-green; trichomes straight below. 


or in conjunction with the apical cells, the tliickness of cros.s-walls, anci the pre.sence 
of ‘intercellular spaces.' K.\tended studies of such characters in well authenticated 
material of the more common species are much to be tlesire<l. 
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uncinate or conspicuously spiraled above, some¬ 
what long-attenuate, obtusely capitate, not con¬ 
stricted at the cross-walls, 6-8 /x in diameter; 
cells 1/3-1/6 as long as wide; apical cell enlarged, 

rotund, the outer membrane thickened. 

B. Plants strictly of salt or brackish water, rarely if ever 

found in fresh water 
1. Plant-mass black: trichomes 


O. angiiina 


black; trichomes bright olive-green, 
straight, fragile, torulose, at the apices attenuate 
and noticeably arcuate, 17-29 /x in diameter; cells 

I /3-1 /7 as long as wide; protoplasm finely granulose; 
cross-walls coarsely granulated; apical cell rotund, 
seemingly capitate, the outer membrane thickened 

into a conspicuous convex calyj)tra.O. margaritifera 

2. Plant-mass blackish or olive-green; trichomes olive- 
green, elongate, straiglit, torulose, toward the apices 
long and conspicuously attenuate and arcuate, 7-11 

II in diameter; cells 1/2-1/4 as long as wide; cross¬ 

walls conspicuously granulated; apical cell seem¬ 
ingly subcapitate, rotund, the outer membrane 
thickened.0. nigro-viridis 

II. Forms with small trichomes (10 m or less in diameter); the 

greater number of cells in the plant mass more than 1/3 as 
long as wide 

A. Trichomes not attenuate at the apices, nor capitate with 

an enlarged apical cell 

1. 1. Cells quadrate and shorter than wide.—Plant-mass 

bright or dark blue-green, in fresh water; trichomes 
brilliantly blue-green, straight, fragile, constricted 
at the cross-walls, straight or arcuate at the apices, 

4-10 /X in diameter; cells subquadrate to 1/3 as long 
as wide; protoplasm coarsely granulose; cross-walls 
conspicuously granulated; apical cell rotund, with a 
thickened outer membrane. 

2. Cells quadrate and longer than wide 

a. Stratum thin and web-like, yellowish-green, in 

fresh water; trichomes greenish-yellow, straight 
or curved, often arcuate at the apices, not con¬ 
stricted at the cross-walls, 3.5-4 /i in diameter; 
cells sub(piadrate to twice as long as wide; proto¬ 
plasm scarcely granulose; cross-walls pellucid, 
ungranulated; apical cell rotund at the ai)ex, 
witiiout calyptra. 

b. Stratum thin, bright blue-green, in fresh or brack¬ 

ish water; tricliomes very pale green, straight, 
fragile, not constricted at the cross-walls, arcuate 
at the ai)ices, 2-3 jjl in diameter; cells 2-3 times as 
long as wide; protoplasm scarcely granulose; 
cross-walls usually marked with two large proto¬ 
plasmic granules; apical cell rotund above, with¬ 
out cal 37 )tra. 

B. Mature trichomes attenuate at the apices 
1. Trichomes capitate with an enlarged apical cell.— 

Plant-mass bright blue-green, thin, in fresh water; 
trichomes pale blue-green, straight or flexuous, 
elongate, not constricted at the cross-walls, long- 
attenuate and conspicuoush^ capitate at the apices, 

2-3 /X in diameter; cells rarely subquadrate, up to 
4 times as long as wide; protoplasm homogeneous; 


O. tenuis 


0. chlorina 


0, aiuphibia 
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cross-walls granulated; apical cell enlarged above, 

without calyptra. (). splendida 

Trichomes not capitate with an enlarged apical cell 

a. Trichomes not constricted at the cross-walls 

(I) Apical cell truncate.—Stratum bright l)lue- 

green, in fresh or brackish water; trichomes 
bright blue-green (rarely yellowish-green or 
lead-colored), straight or undulate below, 
long-attenuate and briefly uncinate or sp)iraled 
at the apices, ii-5 fj. in diameter; cells as a rule 
subquadrate, often longer or shorter than 
wide, 2-6 /i long; protoplasm finelj^ granulose; 
cross-walls often conspicuous, often coarsely 
granulated; apical cell truncate, tlie outer 

membrane somewhat thickened. (). granidata 

(II) Apical cell acute-conical.—Stratum oliv(*- 

green; trichomes blue-green, straight, briefly 
and subacutely attenuated and uncinate or 
spiraled at the ai)ices, 4-6.5 /z in diameter; 
cells 1/3-1/2 as long as wiile, protoplasm 
finely granulose; cross-walls not granulated; 
calyptra absent 

(A) Freshwater form, with trichomes 4-5 /x in 

diameter, the apices uncinate. 0, brevis 

(B) Brackish or salt water form, with trichomes 

5-6.5 M in diameter, the apices uncinate 

or spiraled. (). brevis var. neapolitana 

b. Trichomes constricted at the cross-walls, at least at 


the apices 

(I) Stratum yellowish or yellow-green, thin, not 

rarely almost membranaceous, fragile, sub¬ 
mersed in brackish water, rarely emersed and 
subaerial, usually intermixed with various 
other Oscillatoriaceae; living trichomes yel¬ 
low-green, straight, rarely somewhat flexil)le, 
fragile, evidently constricted at the cross- 
walls, never torulose, 3-5 /z in diameter, 
straight or rarely scarcely curved or uncinate 
at tlie apices, very briefly attenuate; cells 
subquadrat(‘ to 1/3 as long as wide, 1.5-5.5az 
long; protoplasm finely granulo.se through¬ 
out the cell; cro.s.s-walls conspicuous, pellu¬ 
cid, never granulated; apical cell obtusely 
cylindric-conical, never capitate or calyp- 
trate.0. luteola 


(11) Stratum bright green, in salt water; trichomes 

.somewhat yellowish-green or blue-green, 
straight, fragile, slightly constricted at the 
cross-walls or almost torulose, briefly attenu¬ 
ate and undulate or uncinate at the apices, 

3-5 fjL in diameter; cells .subquadrate; proto¬ 
plasm uniformly granulose; cro.ss-walls evi¬ 
dent, sometimes punctate; apical cell more or 
less obtuse to subacute-conical, without. 

calyptra. (), laetevirens 

(III) Stratum blue-green, in fresh water; trichomes 

straight, elongate, usually constricted at the 
cross-walls and always so at the apices, briefly 
andsubobtusely attenuate and uncinate, 4-6 a* 
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in diameter; eell.s quadrate to 1/2 as lonR as 
wide; protoplasm finely granulose; cross¬ 
walls granulat(‘d; apical cell blunt-conical, 
without calypt ra. O. Jormosa 


OsciLLATOKiA PRiNt;F.i's Vaiuli. ex (join., Ann. Sci. nat. VII Bot. 
16: 200, pi. vi, f. 9 (JS92); Croasdale, Fresii Water Alg. Woods Hole, 


Mass., 17 (193*)). Ij/nghya (jigantra Lewis, Zirkle & Patrick,^® Journ. 


Elisha IMitehell Sei. Soe. 1933: 221, pi. 10, t. 7 
material: Earl., Anders. & Eat., Alg. Am. Bor. 



Aiitlientie 

177 (F, Y); 


Rahenli. Alg. o.SO (T), 1122 (F), 121S (F), 2.o3r)(F,T); Wittr.& Nonhst., 

Alg. exs. 393a, h (F).—Not mu-ommon in (piiet fresh water. Speci¬ 
mens .seen: falmoith: in a jxmd, 11. Croasdale, 10 July 1934 (D); 
cranberry pond north of W ('st Falmouth, E. T. Hose, 13 July 1930 
(D, N, S); Beebe’s Pond near Falmouth, 11. Croasdale (W); waterhole 
in bog near Chara Pond, Drouet 194^, 14 Sept. 1931) (D). Dart¬ 
mouth: in a pond 1 mile south of Noiuiuitt, K. T. Rose ch Drouet 1890, 

18 July 1930 (I), F, T, Y). 

OsCILLATORIA FROHOSCTDKA (lOlll., Aim. Sei. luit. \ II Bot. 16: 

209, pi. vi, f. 10, 11 (1892). Authentic material: Rabenh. Alg. 2535 


(F).-In 



water: falmouth: Shiverick Pond, Drouet 2180, 4 


Sept. 1937 (I), F, N, S); on submerged water plants in .sewage, 
‘Episcopal Ocean,’ K. T. Rose <(• Drouet 1869, 4 July 1930 (I), F, S, T, 

(JstTLLATORiA ORXATA Ktitz. ex Goiii., Aim. Sci. nat. \II Bot. 16: 


214, pi. vi, f. 15 



.A.uthentic material: Moug. & Nesth, Stirp. 


crypt. voge.so-rhenana(‘ 898 (N, in jiart, not F).—Specimens seen: 
gosxold: Cuttyhunk, IF. R. Taylor, 27 July 1920 (T). Dart¬ 
mouth: with (). priurt j)s in a pond 1 mile south of Non<|uitt, E. T. Rose 
<C- Drouet 1890, 18 July 1930 (1), F, T, Y). 

OsCIl.LATORIA AXCUIXA BoiW CX Ooill., Allll. Sci. lUlt. VII Bot. 16: 
214, pi. vi, f. 10 (1892); Croasdale, h'ri'sh ^^ater .Vlg. Woods Hole, 
Mass., 17 (1935).—Ofti'ii abundant in inas.ses of other algae in ponds 
and bogs. Sjieeimens seen: falmouth: Fresh Pond, Nobska Point, 
Drouet 1949 , 10 Sept. 1930 (D); with Phonuidiuui (uuhigmnu on mud 
and debris in shallow wati'r. Wood Pond, Woods Hole, Droiut 1107, 
23 June 1934 (I)), go.sxold: Pink Pond, Nonamesset Island, 11. 
Croasdale, 2 July 1934 (D); with other algae on the bottom of *\ash- 

awena Pond, Nashawena Island, Drouet 1874, S July 1930 (I), F, N, 

Osctllatoria margaritiff.ra Kiitz. ex Gom., Ann. Sci. nat. MI 
Bot. 16: 210, pi. vi, f. 19 (1892); Taylor and Hazen, Rhodora 26: 
212, 215 (1924), in part; Croa.sdale, hVe.sh Water Alg. W5)ods Hole, 
Alass., 17 (1935), in part; not of Collins, Phyc. Bor.-Ainer. 36: 1708a, 
1) (1911). Authentic material: Hauck & Richt., Phyk. univ, 474 


•« I am indebted to the authors, and especially to Dr. Conway Zirkle, for the privi- 
lege of examining the type material of this spi^cies. 1 interpret the specimens as 
trichomes of O. princeps in the hormogonial state, as the description and flgure suggest. 
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(F, ill part).—Forming slimy hlack expansions in shallow salt marshes 
and hraekish ponds; often seen mixed with other algae in similar 

llydrocoh'um. glutniosum and II. lloldrtui, which are prol)- 
ably more abundant in salt marshes about Woods Hole than is 0. 
viarganh.Jt ra, are often mistaken for this species. Sjieeimens seen: 
FALMOUTH: on bottom of Mill Pond, Woods Hole, Drourt lOAd, 


1 / Sept. 198(5 (1), F, N, S, T, Y), Drourt 2178, 2 Sept 
gosn'old: Botanical Survey of lYnike.se Island, 24 Julv 

t '4 



(VV); 


on bottom and floating in Tub Pond north, Penikese Island, Drourt 

1804, 1 duly 193(5 (D, N, S). 

OSCTLLATOKIA NICHO-VIHIDIS TllW. CX Goill., Auu. Sci. lUlt. \TI 

Bot. 16: 217, pi. vi, f. 20 (1892). 0. lartrvirrns of Davis, Bull. U. S. 
Bur. Fish. 1911(2): 798 0913), not Crouan ex Gom. Authentic 
material: Hauek & Hieht., Phyk. univ. 18(5 (F).—Often found floating, 
or covering rocks, woodwork, barnacles, or other algae in cpiiet salt, 
sehlom in brackish, water. Our specimens from salt water invariably 
measure 7 p. in diameter, the lower limit of measurement as described 
1( oinont ; in only one specimen seen, my 10,14 from brackish water 
cited below, do the trichomes approach the maximal width of lip,. 
Gomont de.scribed this species as inhabiting typically, “ad summum 
limitem maris, palos, portuurn muros, rupes limosas, necnon ostia 
coeno.sa fluminum,” etc. and 0. ('orolliudr Gom., ilistinguished from 
0. uigro-rindis by the habit of growth and the tyj)e of jirotoplasmic 
granulation, as typically “in Corallinis aliiscpie algis necnon Zoophy- 
tis parasitica, infra limitem superiorem maris,” etc. On the New 
England coast, at lea.st, the same morphological tyjie grows indi.s- 
criminately upon rocks, wood, attached animals, and other algae, 
usually at low tide le\el. Ottiui the cro.ss-walls are not as conspicu¬ 
ously granulated as in (lomont’s figure of (). nigro-rirldia and in the 
authentic material cited above, but much more so than in Crouan, 
Alg. Mar. Firustere 329 (F), (“ited as authentic material of 0. Cor<d- 

IMaterial from collections cited Ik'Iow has been seen by Prof. 
Fremy and Prof. Geitler. Spc'cimens examine<l: falmoutfi: on wood¬ 
work, E(*l Pond, Woods Hoh*, F. S. ('olliti.s, 15 Aug. 1904 (as 0. 
lartrrin u.s, N), Drourt 1110, 27 June 19.34 (D); on government wharf 
at high water mark. Wood’s IIoll, IF. (1. Farlotv, Aug. 187(5 (F); on 
submerged Fucus, Eel Pond, Woods HoU', Drourt 1200, 29 July 1934 
(D); on Enteromorj)ha, Eel Pond, Woods Hole, Drourt 1012, 12 July 
1930 (D); on stum})s of Spartina etc. iji a j)ool south of Chara Poml, 
Drourt 1034 , bS Aug. 19.3(5 (I), F). oak hu ffs: on algae dredged off 
East Choj), II. Crou.uhdr, 15 July 19,30 (D). faikhavkn: on Bhizo- 
cloniurn and rocks, tide pool, Black Bock, Drourt 1100, 22 July 1934 

(L), F, X, T, , Fremy, (Jeitler); Sconticut Point, Drourt 1218, 22 
July 19.34 (D). 

OscTLLATORiA TE.MJiH .Vg. CX Gom., Ann. Sci. nat. VH Bot. 16: 
220, pi. yii, f. 2, 3 (1892); Hazen, Bhodoua 26: 211 (1924); Croasdale, 
Fresh Water Alg. Woods Hole, Mass., 17 (1935). 0. liviom of Wolle, 
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Fresh Water Alg. U. S. 3J3 (1887), in part, not Ag. ex Goin. 0. tenuis 
var. tergestina of Croasdale, loc. cit. (1935). 0. brevis of Croasclale, 

ibid. 18 (1935), not Kiitz. ex Goin. Authentic material: Kiitz. Dec. 
34 (F); Rabenh. Alg. 50 (F), 1016 (F), 1599 (T).—Var. nataks 

(Kiitz.) Goin., ibid. 221, with trichomes 6-10 [x in diameter, and var. 
TERGESTINA (Kiitz.) Rabeiili. ex Gorn., loc. cit., with trichomes 4-6 [t. 
in diameter, are both abundantly represented in the freshwater 
collections. The two varieties are as a rule present in the same col¬ 
lections, but in variable proportions in different collections. The var. 
nafajis may sometimes be confused with 0. ornata. Specimens seen: 
[?] eastham: ])ond 10 miles south of Truro, E. T. Rose, 12 July 1936 
(D, F, S, T, Y). FALMOin'H: in shallow water of Iron Pon<l, Woods 
Hole, Drouet 1030, 12 Sept. 1936 (1), X); floating on a pool across 
from Cedar Swamp, Woods Hole, Drouet IO 4 O, 13 Sej)t. 1936 (1), F, N, 

S, T, Y); in a shallow pond by Quisset Avenue north of Golf Course, 
Woods Hole, Drouet 1000, 5 Aug. 1936 (I), X", S); Shank’s Little Pond, 
Falmouth, II. Croasdale, 4 Aug. 1934 (D); subaerial on mud. Wood 
Pond, Woods Hole, Drouet lOlH, 17 Aug. 1936 (D); muddy shore of 
Shiverick Pond, Falmouth, Droiu t 1330, 8 Aug. 1934 (D); High Hat 
Pond, II. ( Iroa.sdale, 31 July 1934 (D). GOSNOLD: Botanical Survey 
of Penikese Island, 24 -lulv 1923 (W). fall river: Fall River 
(Wolle Collection, P). 

Osctllatori.v (’HLOrin.\ Kiitz. ex Gom., Ann. Sci. nat. VII Bot. 
16: 223 (1892); Croasdale, Fresh Water Alg. Woods Hole, Alass., 17 
(1935).— Fig. 8 and 0. Occasionally .seen in freshwater ponds. In 
drying, the trichomes become bright yellow in color. This color is 
not always produced, how(‘ver, if the material is dried after a long 
period of pre.servation in formalin. See Geitler, Rabenh. Krypto- 
gamen-Fl. 14: 952 (1932). Specimens seen: fal.mouth: pond at dump 
on Gifford Street, Falmouth, II. Croa.sdale, 29 June 1934 (D, W); 
pond on Whitamore Estate, Woods Hok*, II. Croasdale, 2 Aug. 1934 
(D, F, S, T, A); with 0. princeps iti a cranberry pond north of West 
Falmoutli, E. T. Ro.se, 13 July 1936 (D). 

OsciLLATORiA AMPHIBIA Ag. (\\ Goiii., Aim. Sci. iiat. \'n Bot. 16: 

221, pi. vii, f. 4, 5 (1892); Hazen, Bhodora 26: 211 (1924); Croa.sdale, 
Fresh Water Alg. Woods Hole, Ma.ss., 17 (1935); not of Davis, Bull. 
I'. S. Bur. Fish. 1911(2): 798 (1913). Authentic material: Kiitz. 
Dec. 129 (F); Wittr. & Xordst., Alg. exs. 997 (F).—Mixed with other 
algae in fresh and brackish water. Specimens seen: Gosnold: Bot¬ 
anical Survey of Penikese Island, 24 July 1923 (W); Penikese Island, 

T. Hazen, 1923 (T); Pasque Island, II. Croasdale, 24 June 1930 (D); 
small pond on northeastern Pasque Island, Drouet 1873, 8 July 1936 

(D, F, T, Y). 

OsciLLATORiA SPLENDIDA Grev. ex Gom., rVnn. Sci. nat. VII Bot. 

16: 224, pi. vii, f, 7, 8 (1892); Hazen, Rhodora 26: 211 (1924); 
Croasdale, Fresh Water Alg. Woods Hole, Mass., 18 (1935). xAuthen- 
tic material: Wittr. & XOrdst., Alg. e.xs. 784 (F); Rabenh. Alg. 161 (F), 
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Uliodora 


[July 


.‘:{29 (F); Ilauck & Riclit., Pliyk. univ. 475 (F).—Common in the 

freshwater collections. SpecinuMis seen: fai^moith: Fresh water, 
Woods Moll, TrdroMr, ISSl (F); in Shank’s Little Pond, 11. Cwaaddh’, 
12 Aiij;. 1954 (1), S); Oysti'r Pond, II. Croa.sddlr, 12 Aiifi. 1951 (I), Y), 
Drourt 1110, l<S4nne 1954 (1), F, T); south shore, Nohska Poinl, K. T. 
Hose, 1<S Jmu' 1950 (D); in shallow wat(M’ of Iron Pond, Woods Hole, 
Droiirt 12 Sept. 1950 (D). cosnold; Botanical Survey of 

Penikes(* Island, 24 .Inly 1925 (NV). 

OsciLLATOHiA cRAXt’i.ATA (ranlii., Mciii. X(‘w York Bol. Gard. 7: 

57, pi. 8, f. 71 (1927); descr. emend. Dronet, Hiiodoka 39: 278, f. 2 
(1957). —Common in shallow freshwa1<‘r and s('condarily hrackish 
pools alonj' tin* .seashore. 1 have* ahvady notcnl (loc. cit.) the fjeo- 
graphic distrihiition of this specit's. Additional material from south¬ 
ern ]Ma.s.sachnsett.s: falmou'I’II : in swampy area north of Nohska 

Point, Drouri dOTO, 5 July 1957 (1), N, S). Gosn’old: in ho^' above 
Tarpaulin Pond, Xaushon Island, Drouri 2f20, 12 Aug. 1957 (I), F, X", 

S). 

Ost'iLi.AroniA HKFvis Klitz. ex Gom., .Vnn. Sci. nat. \*ll Bot. 16: 
229, pi. \ ii, f. 14 (1892); not of Croa.s<lale, h’resh Water Alg. Woods 
Hole, Mass., 18 (1955). .Authentic material: llahenh. Alg. 50 (F, T). 
—Usually found on w(4 .soil or in temporary pools of fresh water. 
SpecinuMis seen: FAL.vioi'rn: on wet .soil in greenhouse at railroad 
.station, Falmouth, Drouri l!).>0, 29 .Aug. 1950 (D). faikiiavk.v: on 
mud about a well and cow-trough by Highway 0 east of Fairhaven, 
/>’. T. Ho.sr (f- Drouri IS<SS, 18 July 1950 (I), .X", S). 

Osciia.ATouiA nuFvis \ar. nkapoli'iana (Kiitz.) Gom., .Ann. Sci. 
nat. VII Bot. 16: 229, pi. \ ii, f. 15 (1892). (). .Hul)ulifonui.s' of Ilazen, 
Riiodor.y 26: 215 (1924); of C’roa.sdahs h'rc'sh Water .Alg. Woods 
Hole, M a.ss., 18 (1955); not Kiitz. ex Gom. .Authentic material: 
LeJolis, .Alg. mar. Cherbourg 174 (F).—Frc(pient in brackish water, 
often mixi'd with otlu*r algat‘. Specimens seen: falmofth: floating 
in a bra.cki.sh ])ool .south of Chara Pond, Droud l!)2l, IS .Aug. 1950 
(I), S); subac'rial on mud, Gardiner’s Ditch, Woods Hole, Drouri 111)7, 
22 July 1954 (D, T, W). go.snoi.d: Botatiical Survey of Penikese 
Island, 24 Jidy 1925 (W); Penikese Island, T. Ildzru., 1925 (T). 

Oscii.i.AToRiA H'TF.oi.A Drouct, Riiodora 39: 277, f. 1 (1957). 
Oscllldiorld s]). of Hazen, Riiodora 26: 215 (1924). .\uthentic 
material: Phyc. Bor.-.Vm(*r. 710 (W, T, Y), 1054 (W, T, 5 ).•—Very 
common and abundant in (pu('t l)racki.sh water. SoutluTii .Ma.ssa- 
chusetts .sp(‘cim(Mi.s in addition to those citccl with the original descrip¬ 
tion: FAL.MOFTii: floating on brackish water, Gardiner’s Ditch, Woo<ls 
Hole, Drouri 20H7, 15 July 1957 (D); in brackish water of ditches 
about Mill Pond, Woods Hole, Drouri 2170, 2 Sept. 1957 (I), F, X, S). 

(XsciLLATORi.v L.\ETFViRK.\s Croiuin ex Gom., .Ann. Sci. nat. VH 
Bot. 16: 220, pi. vii, f. 11 (1892); not of Davis, Bull. U. S. Bur. Fish 
1911(2): 798 (1915). Phonuidiuiu prrsiriuum of Davis, Phyc. Bor.- 
Amer. 29: 1401 (RK)7), in part, not Ciom.—On rocks and woodwork 
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between tide limits. Our material is very similar to that in a speci¬ 
men collected by Crouan at Brest and obligingly transmitted to me 
by Prof. Fremy. Specimens seen: falmouth: on rocks in spray of 
drain from Supply Department Building, Eel Pond, Woods Hole, 
Drourt lOO/f, 2 Aug. 193() (I), F, X, S, T, jar in Marine Biological 
Laboratory, B. M. Davia, May 1907 (Phyc. Bor. .Vmer. 1401, T; and 
in part, W, N^, Y). 

OsciLLATORiA FORMOSA Bory c.\ Goiii., .Viin. Sci. nat. VII Bot. 16: 
230, pi. vii, f. 1() (1892); Croa.sdale, Fresh Water Alg. Woods Hole, 
Mass., 18 (1935). .Vuthentic material: Moug. & Nesth, Stirp. crypt. 
voge.so-rhenanae 898 (F, X); Wittr. & X'ordst., Alg. exs. 077 (F).— 
X\)t common in freshwater ponds. The two specimens are from the 
same locality: falmoutii: ‘Desmid Haven’ Pond, near West Fal¬ 
mouth, II. Cro(mlalr, July 1935 (D), C. M. Palmer, 27 July 1930 (D). 

SPIRI'LIXA Turp. ex Gom., .Vnn. Sci. nat. VII Bot. 16: 249 
(1892); emend. G. Schmidt apud (leitler, Beih. z. bot. Centralbl. II, 
41: 283 (1925). Artliroffjnra Stizenb. ex Gom., ibid., 240 (1892).— 
It is doubtful, in light of the recent work on the morphology of the 
trichorne in this group,that distinct genera can still be retained for 
the septate and non-septate forms, as Geitler has repeatedly pointed 
out. In this paper I do not include treatment of S. tenrrn'ma Kiitz. 
ex Gom., which Gomont (ibid. 253) cites from the 1. nited States, and 
S. (Jomoallana (Setch.) Geith, r<‘ported by Hazen (as Arthrosplra 
(I'omontiana Setch.) in Biiodora 26: 215 (1924) from brackish water 
on Penike.se Island; I have .seen material of neither of these species 
from southern Ma.s.sachu.sett.s. 

Key to Species 

I. Spirals loose, i.o., not touching each other 

A. Spiral irregular.—Trichomes 1.2-1.8 n in diameter, the 

spirals li.2-5 m ui diameter, >i-5 n or more apart. . . .S. Meneghiniana 

B. Spiral regular 

1. Trichomes pale blue-green, 1.2-1.7 n in diameter, the 

.spirals 2.5-4 n in diameter, 2.7-() n apart. S. major 

2. Trichomes blue-green, 1.5-2 n in diameter, the spirals 

7.5-11.5 M in diameter, 2()-2S n apart..S', stagaicola 

II. Spirals touching each other.—Plant-ma.ss bright blue-green; 

trichomes jiale blue-green, 1-2 )x in tliameter, the spirals 
:3-5 fx in diami'ter, contiguous or here and there scarcely 
separated . S. suhsalsa 

SpiRfLiNA Mi:.\K(;nixiANA Zunard. cx Gom., Ann. Sci. nat. \ II 
Bot. 16: 250, pi. vu, f. 28 (1892). Authentic material: Habenh. Alg. 
895 (F), 1015 (F).—Apparently uncommon in brackish habitats and 
seen in only two specimens: Falmouth: ‘occasional filaments of a 
fine loose Spirulina,’ We.st Falmouth, F. S. Collin.s, 10 Aug. 1883 (N); 
West Falmouth, F. S. Collins, 10 .Aug. 1883 (X). 

See list of major works in Crow, Trans. Anier. Microsc. Soc. 46: 131>-148 (1927), 
and in CJeiMer, Rai)enh. Kryptogamen-Fl. 14: 917 (1932). 
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Rliodora 


l.IlTLY 


Sfiuulina major Kiitz. ex Goin., Ann. Sei. nat. Bot. 16: 251, 
pi. vii, f. 29 (1892); Croasdale, Fresh Water .Vlj;. Woods Hole, Mass., 
18 (1985). S. ten 111(1 of Ilazen, Biiodoilx 26: 215 (1924); Croas¬ 
dale, loe. eit. (1985); not Kiitz. ex (loin. 8. deiisa Lilliek,^* Ainer. 
Midland Nat. 16: 210, f. I.V (1985). .Viithentie material: Hauek & 
Rieht., Phyk. univ. 88 (F); Rahenli. .Vlfj. 250 (F).—.Not eoniinonly 

seen in the southern Ma.ssaehusetts flora exeept ainonf; other algae 
in ((uiet hraekish water. The speei<*s is widely distributed in inland 

Siiecimens seen: fai.mouth: with other ]\ly.xo- 




freshwatei 

phyceae floating in (hirdiner's Ditch, Woods Hole, Drowt 1134, 80 
June 1984 (D, F, T, V); Penzance salt marsh. Woods Hole, A’. T. lionv, 
18 July 1980 (D); in ditch at ea.st end of Mill PomI, Woods Hole, 
IJrourt 2083, 9 July 1987 (1), N, S). gosnold: Botanical Survey of 
Peniki'se Island, 24 Julv 1928 (W); Ihaiikese Island, T. Ildzni, 1928 

(T). 

Sfihui.i.va STAG.MGOi.A Drouct, Rliodora 39: 279, f. 8 (1987).— 
One collection from brackish water: gos.xold: Nonames.set Island, 

K. T. Rose, 21 June 1980 (type in Hiab. F. Drouet; isotypks: F', N, S, 

T, W, 

SpiutTLi.XA si HSALSA ()(*rst. ex (lom., .Vnn. Sei. nat. \ II Bot. 16: 
258, pi. vii, f. 82 (1892); Collins, Riiodoha 2:48 (I9(K)); Tilden, .Minn. 
.-Vlg. 1: 89 (1910); Davis, Bull. F. S. Bur. Fish. 1911(2): 798 (1918). 

8. tenuissiiiKi of Farlow, Mar. .Vlg. New Fngl., 81 (18f)|); not of Haziai, 
Rhodoka 26: 215 (1924); not of Croasdale, Fresh Water .Vlg. Woods 
Hole, Ma.ss., 18 (1985). 8. T/iurtfii. of h'arlow, hx*. eit. (1891). Ar- 
throspird subsdlsd Crow apud Croasdah'^'’’ pro .sv/uoa.. Fresh Water 
.Vlg. Woods Hole, Ma.ss., 18 (1985). .Viithentie material: F'arl., 
Anders. & Eat., Alg. .Vm. Bor. Exs. 178 (1*', 5 ); LeJolis, .Vlg. mar. 
Cherbourg 199 (F); Kiitz. Dee. 14: 181 (T).—Oftiai forming blue- 
green coatings on the bottom in shallow, (piiet .salt (rarely in brackish) 
water; more often mixed with other algae in salt marshes, on pilings 
of wharves, etc. Both f. genuina (iom. and f. oceank'a (Crouan) 
Gom., ibid. 254, are distiiigiiishabh' in tlu‘ eolleetions. Specimens 
seen: F.Yi.MorTii: on algae attaclu'd lu'ar garbage wharf. Eel Pond, 
Woods Hohs C.-C. Jdo, 20 July 1981 (1), S, W, Y); Woods Hole, 
I. Jloldin, 15 .Vug. 1894 (F); Eel Pond, Woods IIoll, 11 . (1. Forlow, 

Lois Lillick 1ms ohliFcingly allowed inc to examine a slide of the original 
(type) material of this sp(>eies. Measurements of a considerable number of trichomes 
show that this material falls well within tlu* dimensional range giv'en by Clornont for 
the trichomes of major. I am unable to d(*t(NH any morphological difference between 
the trichomes in this mat(»rial of .S. densa and those* of the authentic material of S. 
major cited lu‘re. Anotht*r isotvpe <jf ^). dcasa has been examined in the Herb. Xew' 
York Hot. (bird.: Indiana: floating in Imke St. Mary, Notre Dame Tniversity campus, 
Notre Dame, J. H. Hoskins 600, Aug. lh2S. 

By a liberal interpretation of the i)res(*nt International Rules, we may accept 
tliis as the valid publication of the binomial Arthrospira subsalsa, ('ven though not 
designated specifically as a new' combination. Taxonomists may w^ell be startled at 
the naive presentation of a classification of the species of Spirulina by Crow in Trans. 
Amer. Microsc. Soc. 46: 142fT (1927). 
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Sej>t. 1881 (F); on dead algae in five feet of water, Wood’s Holl, W. 
G. Farlow, Aug. 1876 (F); Eel Pond, Woods Hole, Anon., 30 July 1908 
(F); in water squeezed from Vaueheria Thuretii, Woods Hole, IF. 7’[re- 
Irasc], 15 Sept. 1881 (F); Wood’s Holl, Aug. 1876 (Y). gos.vold: 
Gosnold Pond, Cuttyhunk Island, Anon., 28 July 1927 (W). oak 
bluffs: in shallow water. Squash Meadow Pond, G. Velasquez <4* 
Drouet 1S9(), 21 July 1936 (1), F, T). 

OsBouN Botanical Laboratoky of Yale University and 
Department of Botany, Marine Biological Labor.\tory 


ExPLA-NATION of Fioiiuks 

FiCi. 1. Schiznthrix arenarin, upper portion of filament from Drouet 1217. 
Fig. 2. 11 ydrocoleum glutinosum, from Drouet If) 17, showing the apex of a 
single tricliome with slieath. Fu;. 3. IIydrocoleum Holdenii, the upper portion 
of a trichome with sheath drawn from the tyjie sfiecimen in the Farlow Her¬ 
barium. Fig. 4. Lynybyu injixa, an entire filament from Drouet 1132. Fig. 5. 
Lynghya Lagerhcimii, from Drouet 1860, the upper portion of a filament. 
Fig. 6. Phornddvim, perairimim, portion of a single trichome from Phyc. Bor.- 
Amer. 1401 (W). Fk;. 7. Phormidium molle, portion of a single trichome from 
a specimen collected by F. S. Collins at Bourne. Fig. 8 and 9. OsciUntoria 
chlonna, upper portions of two trichomes from West Falmouth, collected by 
E. T. Rose.—All these figures have a magnification of X 800 and, with the ex¬ 
ception of Fig. 3, 6, and 7, are drawn from living material. 


NOTES ON THE FLORA OF NOVA SCOTIA 


A. E. Roland 

In early Scptcniher 1936, 1 spent sev(*ral days upon Long Island, 
Dighy County. Time was taken to visit tin* Bay of Fundy seashore; 
and a number of plants were collected along the low banks of a 
sheltered cove. A Comas, lU'W to nu*, eovi'red the expo.sed sides of 
th(“ banks. I am imh'bted to Frcrc Marie Vietorin of the Univiu'sity 
of iMontri'al for identifying it for nu* as Comas caaadensts, var. 
la t erased in. 

The following morning, barely enough time was spmit upon Brier 
Island to cro.ss it and return. At the further side by the lighthouse is 
a meadow many acres in extent, and protected from the wavt's of the 
Bav of Fundv onlv bv a low line of rockv' ledges. Ten minutes onlv 
were spent upon this meadow or bog; but they were sufficient to 
collect a number of sheets of Seliizaea, which was found wherever it 
was looked for; and to secure some individuals of the Lo})hiola which 
was growing scatter'd over the area. 

The follow'iug are some of the plants collected in this region; and 






